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The volume is the latest in a series of published books
devoted to applications of mass spectrometry in micro-
biology (see: Mass Spectrometry for the Characteriza-
tion of Microorganisms, 1994, Fenselau C., Ed., ACS
Symposium 541; Analytical Microbiology Methods:
Chromatography and Mass Spectrometry, 1990, Fox A.,
Larsson L., Morgan S., Odham G., Eds., Plenum NY;
Gas Chromatography/Mass Spectrometry Applications
in Microbiology, 1984, Odham G., Larsson L., Mardh
P.-A., Eds., Plenum NY). The 15 chapters in the present
volume contain adequate references and, in general,
cover the field well. However, the title is somewhat
misleading. In the book, “microorganisms” refers al-
most entirely to bacteria (except for the malaria para-
site). Inclusion also of fungi, at least in the first two
chapters, would be useful, and the addition would also
justify the title.
The authors’ affiliations represent an almost equal mix
of universities and non-university research centers; inter-
estingly, only one of the approximately 15 university-
associated authors represents a microbiology department.
At universities, it is clearly not themicrobiologists who are
driving the development of MS methods within their
research field. However, rather than concluding that mi-
crobiologists do not see any need for MS in their research,
it may instead be that the present book focuses at the
technological forefront and, thus, describes methods that
still are under development and immature. Descriptions
of MS methods that have reached maturity in microbiol-
ogy (e.g., GC-MS) are not included in this volume.
The first two chapters summarize the potential of MS
and most contemporary methods to identify microbes.
Already a crucial distinction is made between, on one
hand, characterization (or identification) of pure cul-
tures and, on the other hand, strain or species identifi-
cation of isolates in the simultaneous presence of other
microbes and environmental matter (i.e., identificationPublished online May 18, 2006
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(J Am Soc Mass Spectrom 2006, 17, 1037–1038)before/after culture). Pyrolysis MS (PyMS) is covered
in a separate chapter, which includes a broad historical
treatment of the subject, that has been used for decades.
Still, PyMS suffers from poor long-term reproducibility
even when cultures are grown under highly standard-
ized conditions; hence, in clinical microbiology, it is
only recommended for typing of short-term outbreaks
(e.g., food poisoning) where all microbes are analyzed
in a single batch. Nevertheless, PyMS has great power
of discrimination and may provide subspecies differen-
tiation between strains with respect to, for example,
antibiotic resistance and toxin production. Despite this,
the current trend is that the soft ionization techniques—
especially MALDI—are taking over mainly because a
molecular ion is seen, giving the potential for (protein)
biomarker discovery. The typical features of MALDI-
TOF-MS (sensitivity, mass range, speed) are illustrated
by several examples, and the technique is a focus in
more than half of the book’s chapters (overlapping is
unavoidable in a multiauthored book). The direct anal-
ysis of intact bacteria by MALDI is an attractive and
extremely quick method which, however, may yield
less information than the analysis of bacterial protein
extracts. The authors clearly address not only the tech-
nique’s advantages but also its limitations in identifying
bacteria, for example, without prior cultivation and
mixtures of cultured bacteria, and the need for ad-
vanced bioinformatics for data interpretation. Com-
puter algorithms and pattern recognition approaches
for evaluating complex spectra produced both by py-
rolysis and MALDI-TOF MS are discussed, and the
advantages offered by high-resolution FT-MALDI-TOF
in studying intact cells in proteomics and taxonomic
research are demonstrated. Recent, exciting develop-
ments in immunocapture and bacteriophage amplifica-
tion and the use of lectins to enrich gram-negative
bacteria before MALDI-MS for increasing sensitivity,
analytical specificity, and robustness (e.g., by avoiding
the need for exact culturing conditions) are amply
described; this is one of the highlights of the book. The
excellent chapter on electrospray, readily understand-
able by non-specialist readers, describes the potential of
this technique for identifying protein biomarkers, but
also outlines some of the difficulties encountered in
trying to achieve spectral reproducibility.
The direct identification of heme and choline phos-
phate in blood as both a qualitative and quantitative
biomarker of the malaria parasite is a fascinating and
potentially very useful nonculture-based application of
laser desorptionMS; a single drop of blood is sufficient for
analysis. A separate chapter describes the development of
a chemical/biological mass spectrometer for biodefense.
The analytical approach is aimed at fatty acid fingerprint-
ing after sampling, digestion, and pyrolysis of the methyl
esters formed. The result is a classical fatty-acid profile.
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J Am Soc Mass Spectrom 2006, 17, 1037–1038Future developments must address the very low levels of
bacteria and high levels of environmental matrices that
can be expected under field conditions. To achieve suc-
cessful analysis, attention must be paid to optimizing
sampling methodology, including discrimination of given
particle sizes, and to data interpretation. The potential use
of protein biomarkers using LC-MS to identify a target
microbe in a sample matrix that includes other microbes,
possibly in large excess, is also discussed. This research
parallels the use of monomeric microbial markers as
targets in clinical and environmental samples as analyzed
by GC-MS, which now is an established approach for
determining, for example, endotoxin in environmental
samples.
MALDI and proteins are the foci of this book. There
are not many comparisons between MS and alternative
methods, and between MS data and morphologic and
genetic data—too few for my taste. Several chapters
address, both directly and indirectly, the need for a
more intense involvement from microbiologists andepidemiologists for identifying situations where MS
would provide an advantage over other methods for
bacterial identification. As the methods mature, this
will become increasingly important for moving the
research forward. Identifying bacterial strains of differ-
ent antibiotic susceptibility and mold strains capable of
producing mycotoxins in damp indoor environments,
achieving consensus on a single best MALDI method
for intact bacterial identification, creating satisfactory
long-term reproducibility of MALDI patterns, and iden-
tifying diagnostic microbial protein biomarkers are ex-
amples of research that should receive high priority in
the future.
Each chapter can easily be read individually, which
inevitably means that there is much redundancy in the
volume. The illustrations are appropriate, but the lack
of an abbreviation list is disturbing. Nevertheless, the
book is very well-written and updated, and it should
serve a need for both newcomers and experienced
researchers in the field.
